Estradiol treatment and its interaction with the cholinergic system: effects on cognitive function in healthy young women.
The steroid hormone estradiol has been shown to modulate cognitive function in both animals and humans, and although the exact mechanisms associated with these effects are unknown, interactions with the cholinergic system have been proposed. We examined the neurocognitive effects of short-term estradiol treatment and its interaction with the cholinergic system using the muscarinic receptor antagonist scopolamine in healthy young women. Thirty-four participants (Mean age+/-SD=22.4+/-4.4) completed baseline cognitive assessment and then received either 100 microg/day transdermal estradiol or transdermal placebo for 31 days. On days 28 and 31 of treatment, further cognitive assessment was performed pre- and 90 min post-scopolamine (0.4 mg) or placebo (saline) injection, under a randomized double-blind placebo-controlled design. Short-term estradiol treatment significantly enhanced spatial working memory with a trend for improvement in long-term verbal learning and memory. Overall, estradiol treatment did not protect against or attenuate the scopolamine-induced impairments in the cognitive domains assessed. Findings suggest that estrogen has minimal effects on cholinergic-mediated cognitive processes following short-term treatment. Effects of estradiol treatment may be dependent on age, dose of estradiol, integrity of cholinergic innervation and baseline endogenous estrogen levels, which may in part explain the inconsistent findings in the literature.